Introduction

22
The use of Shear Horizontal (SH) guided waves for non-destructive evaluation of plates and 23 pipes to detect defects such as cracks and corrosion has been extensively reported in the 24 literature [1] [2] [3] [4] [5] [6] [7] [8] [9] . In laboratory tests, notches and machined wall thinning sections are 25 2 commonly used as a first step approximation of a corrosion type defect [10] [11] [12] [13] [14] [15] [16] . According to 26 the working frequency, two regimes of operation are commonly defined, namely low and 27 high frequency-thickness regimes [15] [16] [17] . In the latter, the operating frequency range 28 encompasses more than one mode. Otherwise, when the operating frequency only allows the 29 fundamental, SH0, mode to propagate, one operates in the low frequency-thickness regime. 30 In both regimes, the interaction of the SH guided waves with the thinning regions, such as 31 corrosion-like defects, depends on the thinning geometry [2, 10-13, 18, 19]. There is, 32 however, an underlying difference in what concerns mode conversion in both regimes. In the 33 low-frequency regime, when the incoming mode impinges upon a lower thickness region it is 34 scattered and transmitted to this region without having its energy shared between other 35 propagating modes [2, 11, 13, 20, 21] , whilst in the high-frequency there may be mode 36 conversion to other propagating modes either in reflection or transmission when interacting 37 with defects [9, 14, 18, 19, 22] . There are of course instances where the original sample 38 thickness is such that higher order modes than the SH1 mode can propagate, but for most 39 typical sample thicknesses and EMAT wavelengths, one is usually only considering cases 40 where the original plate thickness only supports SH0 and SH1 modes, and we will limit our 41 discussion to consideration of the interaction of just these two modes with wall thinning 42 defects in this paper. 43 Interest in the interaction of SH waves with discontinuities in the high frequency-thickness 44 regime goes back decades, where Koshiba et al. [22] proposed an analytical approach 45 combined with finite element method to analyse the scattering of SH waves in plates. Ditri 46 [23] analytically studied the scattering of SH waves in plate's discontinuities either as to evaluate the coefficients, using only finite element simulations without experimental 51 validation. 52 Interaction of SH guided waves in gradual thickness change was also analysed since it 53 represents a more relevant corrosion path geometry than discontinuities. Nurmalia one is generated and received predominantly. 
148
The adopted defect total length is long enough so that the reflection from both ends do not 
154
The SH wave is generated by imposing a spatial force profile that mimics the PPM EMAT 155 induced forces in the specimen surface. This was performed by applying forces at the nodes 156 on the surface of the model along the z-direction according to the following equation: 
194 where A is the maximum peak-to-peak amplitude of the received signal, the superscripts + there is almost total reflection for the SH1 mode as seen in Fig. 6 (a) , and a very low 301 amplitude mode-converted SH0 wave transmitted to the thinned region, as seen in Fig. 6 (d) . 
Experimental results for incident SH1 mode
411
Similar experiments were done for generation of the SH1 mode. 
418
The coefficients R 1j and TT 1j for the defect region of 25%, 75% and 88% depths are 
Discussion
439
The extensive investigation described in this paper has made it possible to observe some 440 interesting and non-intuitive behaviour, regarding the interaction of SH guided wave modes
